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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an optical disk which is strong to a 
rapid environmental change without increasing the manufacturing cost. 
SOLUTION: A protective layer 4 is so constituted that the numerical value 
obtd. by multiplying its Young's modulus, film thickness, water absorptivity 
and water vapor permeation rate attains ≥15kg/m3.24h (where the 
numerical value obtd. by multiplying the Young's modulus and the film 
thickness is ≤3.0kg/mm) and that the curing shrinkage rate thereof attains 
≤ 12% in the case where a polycarbonate resin having 1 .2mm thickness is ,« 
used as a light- transmissible substrate 2. The change rate in the warpage angle A 
of the optical disk is made small by constituting the optical disk in such a 
manner and, therefore, the optical disk suitable for a high density is obtd. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention relates to the optical disk suitable for high-density with 

respect to an optical disk. 

[0002] 

[Description of the Prior Art] The optical disk which reads the information signal recorded on the disk using the laser beam can 
be manufactured easily, and, generally has spread widely from the size and the ease of using of the capacity. An example of the 
structure of an only for [ reproduction ] type optical disk is shown in drawing 5 . As shown in this drawing, an optical disk 1 is 
equipped with the reflecting layers 3, such as aluminum, on the resin substrates 2, such as a polycarbonate on which the 
information signal is stamped by pit 2A, or a polymethylmethacrylate, and in order to prevent a reflecting layer 3 corroding on it 
or to prevent getting damaged and the shell reflecting layer 3 and an information signal being [ which is depended on handling ] 
missing, it has the protective layer 4 which consists of ultraviolet-rays hardening resin with a thickness of 5-10 micrometers etc. 
And the label 5 is printed in order to display the content of the information currently recorded by the optical disk on the 
protective layer 4. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, when the optical disk which has the above structures generally tended to 
be carried into the 25-degree C interior of a room from 0-degree C low temperature and it is going to reproduce by the player, 
The optical disk saved the inside of a vehicle and in the warehouse was taken out in [ sultry ] summer, and when it is going to 
reproduce by the player currently installed in the interior of a room which an air conditioner is sufficient as and got cold, 
curvature may be able to stop or might be unable to occur and reproduce on the disk by rapid change of temperature humidity. 
[0004] For example, drawing 4 shows aging of the camber angle when returning to 25 degrees C and the environment of 
40%RH, after leaving the compact disk which is the conventional only for [ reproduction ] type optical disk for four days in the 
environment of 60 degrees C and 95%RH. As shown in this drawing, it turns out that it is beginning to curve rapidly so that the 
signal side side of a polycarbonate substrate may serve as a convex from from (a this curvature minus-side will be called) 
immediately after putting a compact disk on the bottom of ordinary temperature environment from under a 
high-humidity/temperature environment, and it becomes -0.4 degrees or more about 2 hours after, after mamtaining a state as it is 
for about 4 hours, it is gradually alike and returns to the original initial state, and it has become equilibrium after about 0.2 
degrees has finally curved in the plus direction from the early state Thus, the conventional optical disk changes, while a camber 
angle is -0.4-0.2 degrees, when an operating environment changes rapidly, and camber-angle variation amounts to no less than 
0.6 degrees. Moreover, when the optical disk which suited dryness is left by the environment of mgh-humidity/temperature 
contrary to this, a change contrary to an above-mentioned case takes place, and after beginning to curve rapidly and maintaining 
the state to a plus side for several hours, it returns gradually. 

[0005] When there is a rapid change of temperature humidity by the specification of the conventional optical disk to such a 
problem, it is indicated that normal reproduction of a disk becomes impossible. However, since such all indications were not 
correctly performed to the end user, making an optical disk user hold the insecurity whether the disk has broken occurred 
plentifully. Furthermore, recently, the high-density optical disk which recording density was made [ optical disk ] high and 
increased inclusion amount of information rather than the above-mentioned compact disk is also proposed. In this high-density 
optical disk, the influence of camber-angle variation becomes large, and the insecurity to a user over the abrupt change of the 
above temperature humidity tends to increase all the more because a track pitch is narrowed and the pit minuter than the 
conventional optical disk is recorded. 

[0006] it considers as the technology which makes small camber-angle variation by such rapid environmental variation, the 
method of preparing a metaled translucency film in the substrate front face of a protective layer and an opposite side is indicated 
in JP,62-60143,A, and the method of making a protective layer the two-layer structure of the thing of low hygroscopicity and the 
thing of high hygroscopicity is indicated in JP,4-40645,A However, by these methods, since a conventional optical disk and 
conventional structure differed from each other, the manufacturing process of a disk will increase and it had the fault that a 
manufacturing cost will become high. 

[0007] Then, this invention is made paying attention to the above-mentioned point, and it aims at offering a disk strong against a 

rapid environmental variation, without raising a rmnufacturing cost. 

[0008] 
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[Means for Solving the Problem] "As the means for this invention attaining the above-mentioned purpose In the optical disk with 
which the optical recording layer or the light reflex layer, and the protective layer were formed in the whole surface of a 
light-transmission nature substrate with a thickness of 1 .2mm which consists of polycarbonate resin one by one at least The 
numeric value which multiplied the Young's modulus, thickness, water absorption, and moisture vapor transmission the 
aforementioned protective layer 3-24h or more of 15 kg/m The numeric value which multiplied (however Young's modulus and 
thickness tends to offer the optical disk with which 3.0kg[/mm ] or less) and its hardening contraction are characterized by 
constituting so that it may become 12% or less." 

[0009] "As the means for this invention attaining the above-mentioned purpose In the optical disk with which the optical 
recording layer or the light reflex layer, and the protective layer were formed in the whole surface of a light-transmission nature 
substrate one by one at least The ratio of the numeric value which multiplied the Young's modulus, the thickness, water 
absorption, and moisture vapor transmission of the aforementioned protective layer to the numeric value which multiplied the 
Young's modulus, the thickness, water absorption, and moisture vapor transmission of the aforementioned light-transmission 
nature substrate 0.12 or more It is going to offer the optical disk characterized by the ratio of the numeric value which multiplied 
the Young's modulus and thickness of the aforementioned protective layer to the numeric value which multiplied (however the 
Young's modulus and thickness of the aforementioned light-transmission nature substrate being or less 0.01)." 
[0010] It is possible that the expansion contractions of disk material differ greatly by the substrate, the reflecting layer, and the 
protective layer as a cause by which an optical disk curves by the environmental abrupt change. And it is that the behavior of the 
expansion contraction by moisture absorption moisture desorption differs between a substrate and a protective layer as the cause 
of main. The difference in the behavior of the expansion contraction by this moisture absorption moisture desorption originates 
in the Young's modulus of a substrate and a protective layer, a water absorption, and a moisture vapor transmission differing 
from thickness, the speed and variation of a volume change by the expansion contraction can be predicted from a water 
absorption, a moisture vapor transmission, and thickness, and the force then produced can perform near prediction by 
multiplying the variation by Young's modulus. 

[001 1] Then, in the optical disk of this invention, the protective layer is formed so that the numeric value (it is called weighted 
solidity below) which multiplied the Young's modulus, the thickness, water absorption, and moisture vapor transmission of a 
protective layer may become 3-24h or more of 15 kg/m. In addition, even if the weighted solidity of a protective layer fulfills this 
condition, when the contraction of a protective layer is 12% or more, the variation of a camber angle will exceed 0.4 degrees. 
Therefore, a protective layer uses that the contraction of whose is 12% or less. Moreover, if the product of the Young's modulus 
of a protective layer and thickness becomes [ mm ] in 3.0kg /or more even if the weighted solidity of a protective layer is in the 
above-mentioned range, the variation of a camber angle will exceed 0.4 degrees. If it becomes [ mm ] in 0.5kg /or less, it will get 
damaged and will stop moreover, achieving the function of protective-layer original of prevention. For this reason, the Young's 
modulus of a protective layer and the product of thickness are formed so that it may become the range of 0.5-3. Okg/mm. 
[0012] Moreover, although the polycarbonate is mainly used as a substrate material of an optical disk, when using material other 
than a polycarbonate substrate, in any substrate material, variation of a camber angle can be made small now by forming a 
protective layer according to the Young's modulus of substrate material, thickness, a water absorption, and a moisture vapor 
transmission. 
[0013] 

[Embodiments of the Invention] Hereafter, one example of this invention is explained with reference to an accompanying 
drawing. Protective layers 4 differ to the conventional optical disk 1 (refer to drawing 5 ) which mentioned the optical disk of 
this invention above. Specifically, the protective layer consists of optical disks of this invention so that the relation of the 
weighted solidity of a protective layer and a substrate may carry out the optimal. For this reason, camber-angle variation of an 
optical disk can be made small. Hereafter, the camber-angle variation of the weighted solidity of this protective layer and 
substrate and an optical disk is explained based on an experimental result. 
[0014] First, the case where poly car PONEITO is used as a substrate material is explained. 

The protective layer for optical disks with the physical properties shown in the <example 1> table 1 was produced. And 
thickness was changed and applied on the optical disk substrate which attached the reflecting layer of aluminum with a thickness 
of about 1000A to the signal side of the polycarbonate resin substrate of 1.2mm of basis board thickness for each protective 
layer. And immediately after having put in these disks for 96 hours into the environment of the temperature of 65 degrees G, and 
95% of humidity RH, and taking them out, from from, it held in the same form as the time of reproduction in 23 degrees C and 
the atmosphere of 40%RH, and aging of a camber angle was measured. The variation of the camber angle at that time is also 
shown in Table 1. In addition, measurement of each physical-properties value of a protective layer was performed as follows. 
Young's modulus carried out hardening formation of the resin at the shape of a strip of paper with width of face of 4mm, a length 
[ of 30mm ], and a thickness of 50 micrometers, and asked for it using thermal stress distortion-measurement equipment (form 
TMA/SS10, product made from SEIKO Electronic industry) from the stress when applying the hauling stress of 15**5g to this 
sample, and the distorted relation. A water absorption is JIS. K It is a thing based on 7209 and is the percentage of the ratio of 
the mass before water absorption of an examination object, and the mass increment after being immersed into 23**2-degree C 
pure water and making this object absorb water, the constant temperature to which the moisture vapor transmission maintained at 
the shape of a 100-micrometer film the examination object which carried out hardening formation 70 degrees C and 95% at RH 
- it is the amount of moisture permeation of 24 hours per unit area when putting into a constant humidity chamber Moreover, a 
contraction is the value measured by the specific gravity method, and the evaluation equipment based on ISO specification 
DP- 10089 performed measurement of a camber angle. 
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[0015] 
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[0016] What graph-ized the above-mentioned table 1 is shown in drawing 1 . In connection with the densification of an optical 
disk, the demand to a camber angle is also becoming severe, and, as for the variation of the camber angle by the environmental 
variation, it is desirable to make it 0.4 degrees or less. If the result of drawing 1 is seen, the camber-angle variation of an optical 
disk is changing bordering on the point that the weighted solidity of a protective layer is 3-24h of about 15 kg/m, and, moreover, 
camber-angle variation has become 0.4 degrees or less more than by it. Therefore, by forming a protective layer so that it may 
become 3-24h or more of 15 kg/m about the weighted solidity of a protective layer shows that the above-mentioned demand can 
be satisfied. 

[0017] Several sorts of protective layers from which a <example 2> contraction differs were prepared, thickness was adjusted 
and the protective layer was formed so that the weighted solidity might become 15, 30, and 3-24h of 50 kg/m, respectively. And 
the variation of the camber angle accompanying an environmental variation was measured like the example 1 . Although the 
result was shown in Table 2, it was checked by making the contraction of a protective layer 12% or less that the variation of a 
camber angle is stopped. 
[0018] 
[Table 2] 
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2. 

[0019] Several sorts of protective-layer material was chosen from the <example 3> above-mentioned tables 1, thickness was 
changed and the protective layer was formed so that the weighted solidity might become 3-24h or more of 15 kg/m. And the 
variation of the camber angle accompanying an environmental variation was measured like the example 1 . Although the result 
was shown in following Table 3, it was checked by carrying out [ mm ] the product of thickness to Young's modulus in 3.0kg /or 
less that the variation of a camber angle is stopped. Moreover, when the product of Young's modulus and thickness became [ mm 
] in 0.5kg /or less, it became very weak to the blemish and the function as a protective layer was not achieved. 
[0020] 
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[0021] The numeric value which multiplied Young's modulus, thickness, the water absorption, and the moisture vapor 
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transmission from the above result when the polycarbonate resin substrate 2 was used as the above-mentioned substrate 2 can 
make camber-angle variation of an optical disk 1 0.4 degrees or less with 3-24h or more (however, the numeric value which 
multiplied Young's modulus and thickness 3.0kg/(mm) or less) of 15 kg/m, and a hardening contraction constituting a protective 
layer 4 so that it may become 12% or less. Moreover, considering the function of protective-layer original, as for the Young's 
modulus of a protective layer, and the product of thickness, it is desirable to carry out [ mm ] in 0.5kg /or more. 
[0022] Next, the camber-angle variation of the weighted solidity of a protective layer and an optical disk to the substrate using 
material other than polycarbonate resin is explained. 

As shown in the <example 4> table 4, four kinds of substrates from which thickness differs were prepared about each of the 
polycarbonate substrate currently generally used as a substrate for the present optical disks, and a polymethylmethacrylate 
substrate. The same measurement as an example 1 was performed to each substrate. And it asked for the relation of the ratio of 
the weighted solidity of a protective layer and the variation of a camber angle to the weighted solidity of substrate material. The 
result is shown in drawing 2 . As shown in this drawing, also in which [ of a polycarbonate substrate and a 
polymethylmethacrylate substrate ] case, the ratio of the weighted solidity of the protective layer to the weighted solidity of 
substrate material is changing bordering on 0.12, and, moreover, the camber-angle variation of an optical disk has become [ the 
ratio ] 0.4 degrees or less or more by 0.12. Therefore, if an optical disk is constituted so that the ratio of the weighted solidity of 
a substrate and the weighted solidity of a protective layer may become 0. 12 or more, the variation of a camber angle can be 
stopped small. 
[0023] 
[Table 4] 
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[0024] the substrate shown in the <example 5> table 4 was alike, respectively, and it received, and thickness was changed and 
the protective layer was formed so that the ratio of the weighted solidity of the protective layer to the weighted solidity of a 
substrate might become 0.12 or more And after performing the same measurement as an example 1, the relation between the 
Young's modulus of a substrate, the Young's modulus of the protective layer to the product of thickness, the ratio of the product 
of thickness, and the variation of a camber angle was investigated. The result is shown in drawing 3 . It was checked that the 
variation of a camber angle can be small stopped from this drawing by making the ratio of the Young's modulus of a substrate, 
the Young's modulus of the protective layer to the product of thickness, and the product of thickness or less into 0.01. In 
addition, since it gets it damaged that the numeric value which multiplied the Young's modulus and thickness of a protective 
layer as mentioned above is 0.5kg/mm or less and stops achieving the function of protective-layer original of prevention, a 
protective layer is constituted so that the numeric value which multiplied the Young's modulus and thickness of a protective layer 
may be set to mm in 0.5kg /or more. 

[0025] as mentioned above, in using material other than polycarbonate resin as a substrate material The ratio of the numeric 
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value which multiplied the Young's modulus, the thickness, water absorption, and moisture vapor transmission of the 
aforementioned protective layer to the numeric value which multiplied the Young's modulus, the thickness, water absorption, and 
moisture vapor transmission of a light-transmission nature substrate 0.12 or more If it constitutes so that the ratio of the numeric 
value which multiplied the Young's modulus and thickness of the aforementioned protective layer to the numeric value which 
multiplied (however the Young's modulus and thickness of a light-transmission nature substrate may become or less 0.01), it will 
become possible to constitute the small optical disk of camber-angle variation. Moreover, it is desirable for the numeric value 
which multiplied the Young's modulus and thickness of a protective layer to carry out [ mm ] in 0.5kg /or more from the point of 
the function of protective-layer original. 
[0026] 

[Effect of the Invention] In the optical disk with which the optical recording layer or the light reflex layer, and the protective 
layer were formed in the whole surface of a light-transmission nature substrate with a thickness of 1.2mm which consists of 
polycarbonate resin one by one at least according to the optical disk of this invention as explained above The numeric value 
which multiplied the Young's modulus, thickness, water absorption, and moisture vapor transmission the aforementioned 
protective layer 3-24h or more of 15 kg/m Since the numeric value which multiplied (however Young's modulus and thickness 
constituted so that it might become 12% or less, 3.0kg[/mm ] or less) and its hardening contraction can make camber-angle 
variation of an optical disk small. For this reason, it can consider as the optical disk suitable for high-density. 
[0027] The ratio of the numeric value which multiplied the Young's modulus, the thickness, water absorption, and moisture 
vapor transmission of the protective layer to the numeric value which multiplied the Young's modulus, the thickness, water 
absorption, and moisture vapor transmission of substrate material 0.12 or more [ moreover, ] Regardless of the kind and 
thickness of a substrate, an optical recording medium with a high physical precision can be offered because the ratio of the 
numeric value which multiplied the Young's modulus and thickness of the aforementioned protective layer to the numeric value 
which multiplied (however the Young's modulus and thickness of the aforementioned light-transmission nature substrate 
considers as or less 0.01). 



[Translation done.] 
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